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ABSTRACT
Two experiments employing the conditioned suppression
procedure in rats examined the effect of extending a
conditioned stimulus (CS) before versus after the
unconditioned stimulus (US). One group of rats (Group 0)
received standard forward delay conditioning, in which a 2-
min CS coterminated with a 1-s 1-mA grid shock US. For two
other groups, Groups B and BD, the duration of the CS was
increased by adding five 2-min nonreinforced CS segments
before the 1-s 1-mA US. Thus Group B received a 12-min CS
that coterminated with the US. Group BD also received an
extended CS that coterminated with the US, but each 2-min
CS segment was separated from adjacent segments by a 45-s
gap. The total time during which the CS was present for
Group BD was 12 min. For two additional groups. Groups A
and AD, the CS was extended by the addition of five 2-min
nonreinforced segments after the 1-s 1-mA US. For Group A,
a 12-min CS began 2 min prior to US termination. For Group
AD, the stimulus presentation was similar, except that each
2-min CS segment was separated from adjacent segments by a
45-s gap. The total time during which the CS was present
for Group AD was 12 min. Conditioning trials were given at
the rate of three per day in Experiment 1 and one per day
in Experiment 2. In each experiment, rats were first
conditioned and tested with a white noise CS, and were then
iv
reconditioned and tested with a light CS. The results with
both CSs in both experiments were that Group 0 showed the
most suppression, Groups B and BD the least, and Groups A
and AD an intermediate amount. These effects of the four
different CS extensions can be predicted successfully by
the real time model of conditioning proposed by Ayres,
Albert, and Bombace (1987).
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CHAPTER I
INTRODDCTION
Pavlovian conditioning can readily be demonstrated
when the onset of the conditioned stimulus (CS> precedes
the onset of the unconditioned stimulus (US), and when CS
duration is relatively short (i.e. the onsets of the CS and
OS are close together in time). In a recent series of
experiments employing the conditioned suppression
procedure, Ayres, Albert and Bombace (1987, Experiments 1 &
2) examined the effect of increasing CS duration from 2 to
12 min. As shown in Figure la, one group of rats (Group 0)
received a typical forward delay procedure, employing a 2-
min white noise CS and a 1-s 1-mA grid shock OS. A second
group of rats (Group B) received the stimulus configuration
shown in Figure lb. Here, the duration of the white noise
CS was increased to 12 min, and the CS co-terminated with
the 1-s 1-mA OS. The authors describe this CS as one that
was extended before the moment of reinforcement. A third
group (Group A) also experienced a white noise CS that was
12 min in duration. The CS began; 2 min later the 1-s 1-
mA OS terminated, and the CS then continued nonreinforced
for an additional 10 min. The authors describe this CS as
one that was extended after the moment of reinforcement.
This stimulus configuration is shown in Figure lc.
Previous research using the conditioned suppression
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procedure (Stein, Sidman & Brady, 1958; Yeo, 1974) suggests
that a CS that was extended before the OS (Group B) should
produce weak conditioning relative to Group 0. Other
research (Barnes, 1956; Burkhardt & Ayres, 1978; Port,
Mikhail & Patterson, 1985; Sonneiderman, 1966) suggests
that a CS that was extended after the OS (Group A) should
also produce weak conditioning relative to Group 0. No
experiment, previous to those conducted by Ayres et al.
(1987) directly compared the effect of increasing the
duration of a CS, or extending a CS, before versus after
the US.
Ayres et al. (1987) assessed conditioning by
presenting the CS to rats that were barpressing for water
reinforcement. The degree of suppression of barpressing
during the CS presentation was taken as an index of the
conditioned strength of the CS. Ayres et al. (1987) found
that Group B, which received the CS that was extended
before the OS, suppressed significantly less than Group 0.
The effect of the CS that was extended after the OS (Group
A) was variable across tests, but was always intermediate
between that of Groups 0 and B.
Ayres et al. (1987) discussed their results in terms
of the implications for real time models of conditioning.
They proposed that an extended CS could be viewed as being
composed of a number of equivalent segments. They further
suggested that when computing the associative strength
accruing to a CS as the result of a CS-US pairing, a real
time model might consider each segment sequentially. Only
the segment that was closest in time to the US would be
viewed as being reinforced (Moore & Stickney, 1980). The
value for the associative strength would be incremented or
decremented, depending on whether each successive segment
was reinforced.
Under the scheme outlined above, we might expect a CS
that was extended before the US to be equally detrimental
to conditioning as one that was extended after the US,
(i.e. the effect of CS extensions before versus after the
US is symmetrical), since the number of nonreinforced
segments is the same in each case. This expected result is
contrary to the findings of Ayres et al. (1987), as these
authors found that, in general, a CS extended before the US
was more detrimental to conditioning than one that was
extended after the US, (i.e. the effect of CS extensions
before versus after the US is asymmetrical). It appears,
therefore, that real time models must include additional
rules if they are to correctly simulate the effect of CS
extensions. The additional rule that Ayres et al. (1987)
suggested involved the use of a salience parameter with
values lying between 0 and 1. Such a salience parameter
might be close to 1 at CS onset, but would decline as the
CS progressed. For long CSs, the salience might be close
to 0 at the time of CS termination, whereas for short CSs,
in
it might be closer to 1. Psychologically, the decline
salience could be said to reflect the idea that the onset
of a CS is more salient than its continuation (DeVietti,
Bauste, Nutt, Barrett, Daly & Petree, 1987; Hull, 1943, pp.
41-42; Sutton & Barto, 1981). In a real time model using
such a parameter, the changes in associative strength for a
CS-US pairing would be computed as before, but the
increment or decrement would be multiplied by the salience
parameter to yield the final change in associative
strength.
When the salience of the CS is taken into account, the
asymmetrical effect of extending a CS before versus after
the US might be explained by real time models. At the time
of reinforcement, the salience of the CS that was extended
before the OS would be quite low. As a result, the
increment in associative strength would be small. This
would occur because the salience declined during the
nonreinforced segments of the CS that preceded the
reinforced segment. The salience of the CS that was
extended after the US would be quite high at the time of
reinforcement, since the US would occur fairly soon after
CS onset. A large increment in associative strength would
occur as a result. Nonreinforcement of the segments of the
CS that follow the US would cause some loss of associative
strength, but the loss would not be great since the
salience parameter would decline during the nonreinforced
segments
.
According to the scheme that Ayres et al. (1987)
proposed, a CS that is extended before the US should be
viewed as a series of discrete CS-alone segments followed
by a single reinforced segment. Similarly, a CS that is
extended after the US should be viewed as a single
reinforced segment followed by a series of discrete CS-
alone segments. This scheme does not address any possible
differences between continuous versus discontinuous
extended CSs. A discontinuous CS is periodically
interrupted, at regular intervals, by periods when the CS
is absent. Under the scheme proposed by Ayres et al.
(1987), the total number of reinforced and nonreinforced
segments is the same, regardless of whether the CS is
continuous or discontinuous. The difference between
continuous and discontinuous CSs lies in the fact that the
segments of the discontinuous CS are separated by gaps
during which the CS is absent. The segments of the
continuous CS are abutting one another.
In computing the associative strength that accrues to
an extended CS, the model proposed by Ayres et al. (1987
considers only the total length of time that the CS
is present. Since this duration is the same for continuous
versus discontinuous extended CSs, the two types of CSs are
given identical treatment. Thus, according to the model, a
CS that is extended before the US, regardless of whether
6that CS is continuous or discontinuous, should attenuate
conditioning more than one that is extended after the US.
There are empirical reasons, however, to believe that
the model proposed by Ayres et al. (1987) should
distinguish between continuous and discontinuous CSs. An
experiment conducted by Leaf, Kayser, Andrews, Adkins &
Leaf (1968) bears on the question of the effect of
extensions of a discontinuous CS before versus after the
OS. The rats in the Leaf et al. (1968) study received 30
presentations of a 10-s, nonreinforced click train CS. The
interval between presentations was 40 s. The click trains
were presented either before or after three reinforced
presentations in which each 10-s click train was
immediately followed by a 1-s 85-V grid shock. The animals
that received the nonreinforced presentations before the
three CS-OS pairings suppressed significantly less in a
subsequent extinction test of lick suppression than their
control group, which received only the three pairings
toward the end of the session. The group that received the
30 nonreinforced presentations after the three CS-US
pairings also suppressed significantly less in the
extinction test than its control group, which received only
the three reinforced trials at the beginning of the
session. There was no difference in suppresssion between
the two groups which received nonreinforced presentations,
nor was there a difference between the two control groups.
Leaf et al. (1968) did not discuss their results in
terms of the effect of CS extensions. However, their
results can be interpreted as showing that discontinuous
CSs that have been extended before versus after the US
produce equal decrements in conditioning (i.e. a
symmetrical effect). Empirically, the symmetry appears
inconsistent with the findings of Ayres et al. (1987) that
a continuous CS that was extended before the US was more
detrimental to conditioning than one that was extended
after the US (i.e. an asymmetrical effect). The model
proposed by Ayres et al. (1987) does not predict the
symmetrical effect obtained by Leaf et al. (1968). The
empirical comparison of the effect of extensions of
continuous versus discontinuous CSs, however, is
complicated by many procedural differences between the
experiments of Leaf et al. (1968) and Ayres et al. (1987);
thus a more direct comparison of the effect of extending
continuous and discontinuous CSs should be made.
The present study compared the effect of extending
continuous versus discontinuous CSs, before versus after
the US. One group of rats received no extension of the CS.
Two other groups received a continuous CS that was extended
before versus after the US. The last two groups received a
discontinuous CS that was extended before versus after the
US. 1
CHAPTER II
EXPERIMENT 1
Method
Subjects
Forty experimentally naive male albino rats from the
Boltzman Company, Madison, Wisconsin served as subjects.
They were 90 days old upon arrival and were housed in
suspended wire cages in a continually lighted room.
Apparatus
Eight Gerbrands operant chambers with inside
dimensions of 23.2 x 20.3 x 19.5 cm were employed. They
were housed in . 6 1-ro ventilated cubes, constructed of 12.7-
mm thick plywood, lined with acoustical tile. The floor of
each chamber consisted of 18 stainless steel rods, 2 mm in
diameter, which were mounted 1.3 cm apart. The top of the
chamber, as well as two opposite walls were made of
transparent Plexiglas, with the other walls made of
aluminum. A standard Gerbrands bar was located 8 cm above
the floor in one of the aluminum walls. On this same wall
there was a 5.5 x 5.0 x 5.0-cm recessed dipper receptacle.
Intermittent (Is on, .11 s off) white noise CSs of
approximately 85 dB were presented through one of two
speakers mounted on the top of the operant chamber. The
second speaker was not used. A frosted white bulb (7.5 W,
110 V), mounted on the rear wall of the housing cube served
8
9as a houselight.
The USs, which were 1-s 1-mA scrambled grid shocks,
were provided by eight Grason-Stadler shock sources (models
E1064GS and 700).
Procedure
Three days after their arrival at the laboratory, the
rats were placed on a 23.5-h schedule of water deprivation.
On the following day, magazine training was conducted. The
dippers, containing
. 1 ml of tap water, were presented
through a hole in the bottom of the dipper receptacle until
the rats drank. Each time a rat drank, its dipper was
lowered into a water trough and refilled. Initially, the
dippers were raised and lowered manually and as quietly as
possible so that the rats would not be startled by the
noise. As training progressed, the dippers were raised
with increasing force and noise so as to approximate the
conditions that would exist when the dippers were presented
electromechanical ly. Once the presentations were
controlled by the electromechanical equipment, the dippers
were raised for 3 s, with 2 s between successive
presentations. This was in effect for 5 min; for the
remaining 25 min, the 3-s dipper presentations occurred, on
the average, every 56 s (range, 2-166 s). Barpress shaping
by successive approximation was conducted on the following
3 days. Barpresses were initially reinforced with 4-s
presentations of the dipper according to a continuous
10
schedule of reinforcement. On the 5th day of training, a
variable interval (VI)-l min schedule began and remained in
effect for the duration of the experiment. On the 8th day,
the effects of the stimulus to be used as a CS during
conditioning were pretested. Pretesting consisted of four
nonreinforced, 2-min presentations of the intermittent
white noise CS, given while the rats barpressed on the VI-1
min schedule. Following pretesting, the rats were assigned
to five groups of 8. The mean pretest suppression ratios
were inspected for large differences among the groups; no
statistical tests were conducted. Then, after one more day
of VI-1 min training, held on Day 2 days of
conditioning were given.
During each 61-min conditioning session each group
received three reinforced presentations of the intermittent
white noise CS. Group 0 received a 2-min CS which co-
terminated with the US. After a 14-min intertrial interval
(ITI), the stimuli were repeated. A second 14-min ITI
preceded the third CS-US pairing. The session ended
immediately upon termination of the third US. The stimulus
configuration given to Group 0 is shown in Figure la.
Group B experienced a 12-min intermittent white noise
CS which was composed of a 2-min reinforced segment, as
Group 0 experienced, preceded by a 10-min extension. Thus,
the CS began, remained on for 12 min and co-terminated with
the US. After a 5-min ITI, the stimuli occurred again. A
second 5-min ITI preceded the third CS-US pairing and the
session ended upon termination of the third US. The
stimulus configuration given to Group B is shown in Figure
lb.
Group A experienced a 12-min intermittent white noise
CS that began with a 2-min reinforced segment followed by a
10-min extension. The CS began, 2 min later the US
terminated, and the CS then continued, nonreinforced, for
an additional 10 min. After a 5-min ITI, this stimulus
configuration was repeated. A second 5-min ITI preceded
the third CS-US pairing, and the session ended upon
termination of the 10-min extension of the third CS. The
stimulus configuration given to Group A is illustrated in
Figure lc.
As with Group B, Group BD experienced an intermittent
white noise CS that was extended before the US, but this CS
was discontinuous. It was divided into six, 2-min segments
with each segment separated from adjacent segments by a 45-
s gap during which the CS was absent. The presentation of
the six CS segments and the five gaps took approximately 16
min, with the intermittent white noise occupying 12 of the
16 min. In this way, Groups B and BD were equated in terms
of the total amount of exposure to the intermittent white
noise. For the rats in Group BD, each CS presentation
began with the extension, composed of five nonreinforced CS
segments, and ended with the sixth segment which co-
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terminated with the US. After a 60-s ITI, this stimulus
configuration was repeated. A second 60-s ITI preceded the
third CS-US pairing, and the session ended upon termination
of the third OS. The stimulus configuration given to Group
BD is shown in Figure Id.
Group AD also experienced a discontinuous CS, but it
extended 10 min after the OS. Each CS presentation began
with 2-min of intermittent white noise which coterminated
with the OS. After a gap of 45 s the CS extension began,
composed of five nonreinforced segments, each separated
from adjacent segments by a 45-s gap. The six CS segments
and the five gaps took approximately 16 min to present,
with the intermittent noise occupying 12 min. In this way,
the total amount of exposure to the intermittent white
noise was equated for Groups A and AD. The stimulus
configuration was repeated after a 60-s ITI. A second 60-s
ITI preceded the third CS-OS pairing, and the session ended
upon termination of the extension of the third CS. Figure
le illustrates the stimulus configuration given to Group
AD.
A 1-h operant recovery session was given on the day
following the last conditioning session. At this time the
rats barpressed on the VI-1 min schedule and received
neither CSs nor OSs. This was done to ensure that the
baseline response rates would be high and stable before
conditioned suppression testing began.
Extinction tests of conditioned suppression were
conducted on Days 13 and 14. In each 60-min session thei
were four nonreinforced presentations of the intermittent
white noise. Each presentation was 2 min long, and
presentations were separated by a 14-roin ITI.
After noise extinction testing was completed, the
experiment was repeated using the same animals (reassigned
to new groups), but with a new stimulus as the CS. In this
way, the effect of extending a CS of a different modality
could be investigated, without the waste of time and
animals that would be involved in training naive animals.
Moreover, if the pattern of results with the two stimuli
was similar, it would be less likely that the pattern could
be attributed to sampling errors. This is because the
samples were differently constituted in the two situations.
The procedures were those of the experiment with white
noise, except that a flashing light replaced the noise as
the CS. On the day following the final noise extinction
tests, the animals were pretested with a flashing light.
The houselight, which had previously been normally-on, was
turned off for 1 s and then was flashed on for .11 s. Thus
the light had the same intermittency as the white noise.
The rats were assigned to five new groups which were
matched as closely as possible for pretest suppression to
the flashing light and previous experience with the
intermittent white noise CS. Table 1 shows the group
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assignments for the noise and light CSs, as well as the
amount of suppression to the light during light pretesting,
for each of the 40 animals. On the day following light
pretesting, VI training was given, followed by 2 days of
light conditioning. After a day of operant recovery, 2
days of light extinction testing were given.
Treatment of Data
Suppression to the CS was calculated using the Annau-
Kamin (1961) suppression ratio of D/(D+B). In this
expression, D represents the number of barpresses made
during a 2-min CS, or during any 2-min segment of an
extended CS, and B represents the number of barpresses made
during a 2-min period before CS presentation. A
suppression ratio of zero indicates strong CS-elicited
suppression, while a ratio of .5 indicates no suppression.
In the event that a 0/0 ratio was obtained, it was defined
as zero (Annau & Kamin, 1961). For pretesting and
extinction testing, the B score was taken from the period
immediately before the onset of each CS. This was not the
case on conditioning days, since the 60-s ITI of Groups BD
and AD did not allow for a 2-min pre-CS period before each
CS presentation. As a result, the B scores for all ratios
of all groups during conditioning were taken from the
period immediately before the onset of the first CS on a
particular day.
A direct comparison of group differences in
15
suppression during the extension of a CS on the
conditioning days could not be made because measures were
complicated by the fact that Groups A and AD had
experienced the US, whereas Groups B and BD had not.
However, the first 2-min segment of the fourth CS (i.e. the
first CS of the second conditioning day) did provide a
measure of conditioning that was not contaminated in this
way. Since Groups 0, A and AD did not experience the US
until the end of this 2-min segment, after suppression was
measured, and Groups B and BD did not experience the US
until much later, the first segment can be viewed as an
extinction "probe" test. The first segment is referred to
as a "predictor trial, " since results obtained during it
can be used to anticipate the results of the extinction
tests to follow.
The data were analyzed using two-tailed independent t-
tests unless otherwise noted. For each analysis of
suppression ratios, an identical analysis of the
corresponding pre-CS rates was performed. Unless otherwise
noted, there were no statistically significant differences
between groups in terms of pre-CS rates. Thus, differences
in CS-elicited suppression were not seriously complicated
by unintended differences in baseline rates.
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Results
Noise Pretesting
There was little suppression to the noise CS in any of
the groups during noise pretesting. Mean suppression
ratios, averaged over the four trials, for Groups 0, B, BD,
A and AD, in order, were .50, .50, .50, .50 and .44.
Although the groups were matched as closely as possible in
terms of suppression to the noise CS during pretesting,
there were significant differences between groups. Group
AD suppressed more than Group BD, t(14)= 2.23, p_=.042, and
Group A, t(14)=3.07, p_=.008. The groups also differed in
terms of pre-CS rates, as Group BD responded more slowly
than did Group A, t(14)=2.15, p=.05. The group mean pre-CS
rates during noise pretesting are shown in the second
column of Table 2.
Conditioning and Noise Extinction Testing
The conditioned strength of an extended CS could not
be accurately assessed using a short, 2-min CS during
extinction testing if the animals had learned to
discriminate the early, nonreinforced segments of the
extended CS from the later segments. If the discrimination
had formed, suppression during the first 2-min segment of
the CS would be weaker than during later segments (Gaioni,
1982; Pavlov, 1960, p. 88). On the conditioning days, CS-
elicited suppression must be uniform throughout the CS in
Groups B and BD in order to show that such a temporal
17
discrimination did not, form and that the CS duration
employed during testing was appropriate. Accordingly,
suppression ratios during the six segments of the CS.
averaged over the last three conditioning trials, were as
follows
:
Group B:
.26, .25, .26, .29, .29, .30
Group BD: .19, .19, .16, .19, .19, .24
Group A:
.20, .17, .15, .17, .20, .22
Group AD:
.13, .09, .10, .11, .09, .12.
Suppression was uniform over the entire duration of the CS
in Groups B and BD.
Suppression elicited by the CS was not limited to the
periods during which the CS was present, but also occurred
during the gaps which separated adjacent CS segments. The
suppression ratios for the five gaps, averaged over the
last three trials of conditioning were:
Group BD: .13, .17, .15, .13, .19
Group AD: .17, .12, .12, .09, .13.
This comparison shows that suppression during the gaps of
the discontinuous CS was essentially just as strong as that
during the periods when the CS was present.
The results of the extinction tests are shown in the
Z
right panel of Figure 2; and the obtained t values,
probability levels, and degrees of freedom associated with
each of the comparisons that were made are shown in the
right section of Appendix A. When the data were averaged
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over all eight trials, Groups BD and B did not differ, nor
did AD and A. Thus, discontinuous and continuous CS
extensions have comparable effects, regardless of whether
they occur before or after the US. Groups B and A
suppressed less than Group 0, as did Group BD (one-tailed).
Groups B and BD had levels of suppression that were similar
to those of Groups A and AD. Suppression was attenuated in
each of the groups that received a CS extension, (except
Group AD) relative to Group 0, and it was attenuated to
approximately the same extent for each group. The
interpretation of the contrast between Groups B and BD
however, is complicated because the two groups did not have
comparable pre-CS rates. Group BD responded more slowly
than did Group B, t(14)=2.26, p=.041. The mean group pre-
CS rates during noise extinction testing are shown in the
third column of Table 2.
The pattern of results and the statistical conclusions
for the predictor trial (the first 2-min segment of the
first CS presentation of the second conditioning day) are
similar to those for the extinction tests, however, the
results are not complicated by differences in pre-CS
response rates between groups. The results of the
predictor trial are shown in the left panel of Figure 2;
and the obtained t values, probability levels, and degrees
of freedom associated with each of the comparisons that
were made are shown in the right section of Appendix A.
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The mean group pre-CS rates for the predictor trial are
shown in the fourth column of Table 2.
Light Pretesting
There was little suppression to the light CS in any of
the groups during pretesting. The mean suppression ratios
for Groups 0, B, BD, A and AD, in order were
.46, .43, .47,
.45, and .44. There were no significant differences in
suppression to the light CS between groups, ts(14) <.96,
ps >.351. The group mean pre-CS rates during the light
pretest are shown in the fifth column of Table 2.
Conditioning and Light Extinction Testing
Suppression elicited by the CS was uniform over its
entire duration in Groups B and BD. Ratios for the six CS
segments, averaged over the last three conditioning trials
were:
Group B: .39, .36, .37, .38, .39, .39
Group BD: .33, .30, .31, .31, .27, .36
Group A: .31, .38, .27, .29, .27, .30
Group AD: .24, .32, .29, .24, .30, .37.
The suppression ratios for the five 45-s gaps in Groups BD
and AD were as follows:
Group BD: .35, .28, .28, .29, .29
Group AD: .42, .38, .30, .32, .29.
Again, a comparison of the ratios shows that suppression
during the gaps was about as strong as that during the
periods when the CS was present.
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The right panel of Figure 3 shows the results of the
extinction tests with the light CS; the obtained t values,
probability levels, and degrees of freedom associated with
each of the comparisons that were made are shown in the
left section of Appendix A. As with the noise CS, Groups
BD and B did not differ significantly, nor did AD and A.
Groups B and BD showed less suppression than Group 0, as
did Groups A and AD. Extensions of continuous versus
discontinuous CSs attenuate suppression relative to Group
0, regardless of whether the extension occurs before versus
after the US. Unlike the results with the noise CS, Groups
B and BD also suppressed significantly less than Groups A
and AD. Thus, before-US extensions (regardless of whether
they are discontinuous or continuous) are more detrimental
to conditioning than are after-US extensions. The group
mean pre-CS rates during light extinction testing are shown
in the sixth column of Table 2.
The results of the predictor trial (the first 2-min
segment of the CS on the first CS presentation on the
second conditioning day) are shown in the left panel of
Figure 3. The pattern is slightly different from that of
extinction, as neither Group A nor AD differed from Group
0. With regard to the differences between the groups that
received the CS that was extended before the US and those
that received the CS that was extended after the US, only
Group B suppressed less than Groups A and AD. The obtained
21
t values, probability levels, and degrees of freedom
associated with each of the comparisons that were made are
shown in the left section of Appendix A. The group mean
pre-CS rates for the predictor trial are shown in the
seventh column of Table 2.
Discussion
The results with both the noise and light CSs of
Experiment 1 suggest that the extension of a discontinuous
CS attenuates suppression to the same extent as the
extension of a continuous CS. This is true regardless of
whether the CS was extended before or after the US. The
results with the noise CS indicate that continuous and
discontinuous CS extensions which occurred before the US
(Groups B and BD) weakened suppression relative to Group 0,
but not relative to the two groups that received extensions
after the US (Groups A and AD). The effect of the CS that
was extended after the US was more variable, as Group A
suppressed less than 0, whereas Group AD did not. However,
Groups A and AD did not differ significantly from each
other
.
The results with the light CS show a clearer pattern.
Extensions both before and after the US, regardless of
whether they were continuous or discontinuous, weakened
suppression relative to Group 0. The debilitating effect
of extensions before the US was greater than that of the
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extensions after the US.
The interpretation of the results of the noise
extinction tests and noise predictor trial is complicated
by unintended differences between groups. These
differences occurred during noise pretesting ( in the pre-CS
rates and in CS-elicited suppression) and during extinction
testing (in the pre-CS rates). The complications did not
arise with the light CS, yet the pattern of results during
the extinction tests and predictor trials with the noise
and light is similar. Thus, the differences in CS-elicited
suppression during the extinction tests and predictor
trials are largely due to the extension of the CS, rather
than to the unintended differences between groups.
The effect of extending a discontinuous CS is not in
agreement with the results of Leaf et al. (1968). Their
findings can be interpreted as showing that discontinuous
extensions, either before or after the US, produce equal
attenuation of conditioning. In the present study the
effects of discontinuous extensions were asymmetrical, just
as they were for continuous extensions (Ayres et al.,
1987).
One potential source of confounding in the present
experiment occurred because the increase in CS duration for
the extension groups was unavoidably accompanied by a
decrease in the duration of the ITI. This was the case
because the session length was held constant across groups.
As a result, it is not clear whether the decrement in
conditioning was caused by the extension of the CS or by
the reduction of the ITI (Kaplan, 1984; Levinthal, Tartell,
Margolin, & Fishman, 1985; Stein, Sidman, & Brady, 1958;
Yeo, 1974).
CHAPTER III
EXPERIMENT 2
Experiment 2 of this report attempted to remove the
confound between CS duration and ITI by conducting
conditioning with only a single CS-US pairing per day. In
this way, the manipulation of CS duration was identical to
that of Experiment 1, but the ITI was approximately 24 h
for all groups. As in Experiment 1, Experiment 2 also had
3five conditions: 0, B, BD, A, and AD.
Method
Subjects and Apparatus
The subjects were 40 experimentally naive male rats.
They were 90 days old upon arrival and were maintained as
in Experiment 1. The apparatus was unchanged.
Procedure
The procedure was unchanged from Experiment 1, except
on the conditioning days. Noise conditioning lasted for
three days, light conditioning for four, and only one CS-US
pairing was given on each day. The stimulus configurations
were the same as in Experiment 1, and the OS began, for all
groups, at the end of the 30th minute of the session.
Table 1 shows the group assignments for the noise and light
CSs, as well as the mean light pretest suppression ratios
for each of the 40 animals.
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Treatment of Data
Suppression ratios were formed as in Experiment 1. In
all cases, the B score for the ratios came from the 2-min
period before the onset of each CS. The predictor trial
referred to the first 2-min segment of the CS on the last
day of conditioning. The statistical tests, and the
circumstances under which they were used were unchanged.
Results
Noise Pretest
There was little suppression to the noise CS in any of
the groups during pretesting. The mean suppression ratios
for Groups 0, B, BD, A and AD, respectively were .46, .43,
.47, .45 and .44. There were no significant differences
in suppression between groups, ts(14) <.73, ps >.477. The
groups differed in terms of their pre-CS rates, however, as
Group B responded more slowly than did Group AD, t(14)=
2.50, p=.025. The group mean pre-CS rates during noise
pretesting are shown in the second column of Table 2.
Conditioning and Noise Extinction Testing
The CS-elicited suppression in the six CS segments for
the last day of conditioning was as follows :
Group B: .40, .24, .23, .33, .37, .39
Group BD: .23, .19, .24, .39, .38, .39
Group A: .06, .05, .04, .05, .06, .06
Group AD: .17, .08, .09, .13, .13, .19.
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The suppression ratios for Groups BD and AD during the gaps
on the last day of conditioning were:
Group BD:
.13, .10, .23, .15, .23
Group AD:
.17, .15, .13, .15, .13
As in Experiment 1, suppression was about as strong during
the gaps as during the periods when the CS was present.
The results of the extinction tests are shown in the
right panel of Figure 4; and the obtained t values,
probability levels, and degrees of freedom associated with
each of the comparisons that were made are shown in the
right section of Appendix B. When the data were averaged
over all eight trials, Groups BD and B did not differ, nor
did AD and A. Thus, the effect of a discontinuous CS
extension is comparable to that of a continuous extension.
This is true regardless of whether the extension occurs
before or after the US. Group B suppressed less than Group
0, as did Group BD (one-tailed). Group AD showed weak
suppression relative to Group 0, but Group A did not.
Groups B and BD did not differ significantly from Groups A
and AD. These results indicate that the before-US and
after-US extensions attenuated conditioning to about the
same degree. The group mean pre-CS rates during noise
extinction testing are shown in the third, column of Table
2.
The left panel of Figure 4 illustrates the results
obtained on the predictor trial (the first 2-min segment of
27
the CS on the last day of noise conditioning). Patterns
that are similar to those of extinction testing are
evident, except that Group B suppressed less than Groups A
and AD, and Group BD suppressed less than Group A. The
pattern is slightly different here, since the before-US
extension attenuated conditioning to a greater degree than
did the after-US extension. The obtained t values,
probability levels, and degrees of freedom associated with
each of the comparisons that were made are shown in the
right section of Appendix B. The group mean pre-CS rates
are shown in the fourth column of Table 2.
Light Pretesting
There was little suppression to the light CS in any of
the groups during pretesting. The mean suppression ratios
for Groups 0, B, BD, A, and AD were .44, .48, .42, .50, and
.46, respectively. There were differences in suppression
to the light CS, even though an attempt was made to match
groups in terms of this suppression. Group BD suppressed
significantly more than did Group B, t(14)=2.49, p=.026,
and Group A, t(14)=2.34, p=.035. The group mean pre-CS
rates are shown in the fifth column of Table 2.
Conditioning and Light Extinction Testing
The suppression ratios for the six CS segments on the
last conditioning day were as follows:
Group B: .39, .42, .43, .44, .40, .38
Group BD: .39, .38, .43, .43, .39, .43
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Group A:
.12, .26, .19, .18, .18, .21
Group AD: .02, .11, . U,
.17,
. 18> 18
Ratios for the gaps for Groups BD and AD on the last
conditioning day were:
Group BD: .45, .44, .46, .44, .49
Group AD: .32, .27, .31, .32, .41.
For both groups, the rats tended to suppress less during
the gaps than the periods when the CS was present, and this
is especially true for Group AD. Suppression during the CS
periods was already weak for Group BD, so the absence of
the CS during the gaps could not weaken it much further.
Weaker suppression during the gaps as compared to the CS
periods is contrary to the results obtained with both the
noise and light CS of Experiment 1 and with the noise CS in
the present experiment.
The right panel of Figure 5 shows the results of the
light extinction tests; and the obtained t values,
probability levels, and degrees of freedom associated with
each of the comparisons that were made are shown in the
left section of Appendix B. Neither Groups B and BD nor A
and AD differed. Once again, the effects of continuous and
discontinuous CSs are comparable, regardless of whether the
extension occurs before versus after the US. Both Groups B
and BD suppressed less than Group 0, but neither Group A
nor Group AD did. Groups B and BD were significantly less
suppressed than Groups A and AD. Thus the debilitating
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effect of before-US extensions appears to be greater than
that of after-US extensions. The interpretation of the
above results is complicated by a number of differences in
pre-CS rates. Group A responded more slowly than Group AD,
t(14)=:2.46, p=.028, and Group 0, £(14)=2.57, p=.022, as
well as Group BD, t(14)=2.58, p=022. Group B responded
more slowly than did Group AD, t(14)=2.28, p=.039, and
Group 0, t(14)=2.24, p=.042. The group mean pre-CS rates
during light extinction testing are shown in the sixth
column of Table 2.
The results from the predictor trial (the first 2-min
segment of the CS on the last day of light conditioning)
are shown in the left panel of Figure 5. The pattern of
results and the statistical outcomes are similar to those
of the extinction tests, except that the results are not
complicated to such an extent by differences in pre-CS
rates. Group A responded more slowly than Group BD, t(14)=
2.85, p=.013. The obtained t values, probability levels,
and degrees of freedom associated with each of the
comparisons that were made are shown in the left section of
Appendix B. The group mean pre-CS rates for the predictor
trial are shown in the seventh column of Table 2.
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Discussion
The confound between the increase in CS duration and
the decrease in the length of the ITI that was present in
Experiment 1 was virtually eliminated in Experiment 2.
This was accomplished by using only a single trial per day
during conditioning. Even so, the results of the present
experiment were similar to those of Experiment 1. This
observation argues that the attenuated suppression seen in
the groups that received extended CSs in Experiment 1 was
due to the extension of the CS rather than to a decrease in
the ITI.
CHAPTER IV
GENERAL DISCUSSION
In each test of CS-elicited suppression in Experiments
1 and 2, Group 0, which received no extension of the CS,
showed strong suppression. The groups that received a
before-US extension of the CS, Groups B and BD, did not
differ from each other; both showed weak suppression
relative to Group 0. The groups that received an after-US
extension, Groups A and AD, also did not differ from each
other. On some tests of CS-elicited suppression, Groups A
and AD suppressed little, and had levels of suppression
that were comparable to those of Groups B and BD. This was
the case during noise extinction testing and the noise
predictor trial of Experiment 1. On other tests, for
example during light extinction testing and the light
predictor trial of Experiment 2, Groups A and AD showed
strong suppression, as they differed from Groups B and BD,
but not from Group 0. Groups A and AD also showed an
intermediate effect, differing from Group 0 as well as from
Groups B and BD. This was the case during light extinction
testing of Experiment 1. In general, the effect of the
after-US extension was variable, but was always
intermediate between that of Group 0 and the two groups
that received before-US extensions.
The interpretation of the results of the tests of CS-
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elicited suppression, however, is complicated by unintended
differences in CS-elicited suppression during prestesting
and in differences in pre-CS rates. Examination of
Appendix C, which contains a summary of the unintended
differences, reveals that those differences are not
systematic. Thus, unlike the pattern of CS-elicited
suppression during testing described in the preceding
paragraph, there was no systematic pattern in pretest
suppression or pre-CS rates across experiments. This
suggests that the systematic differences among groups in
terms of CS-elicited suppression during testing occurred
despite the unintended differences in pretest suppression
and pre-CS rates that sometimes occurred, and not because
of those differences.
Experiments 1 and 2 indicate that the extension of a
CS before the US is more detrimental to conditioning than
is the extension of a CS after the US. Even though the
results of the comparison of before- versus after-US
extensions are striking, the present paper will focus on
the results of the comparison of continuous versus
discontinuous extended CSs. The results of the comparison
of before- versus after-US extensions and their
implications have been previously discussed by Ayres et al.
(1987).
The results of Experiments 1 and 2 suggest that a
discontinuous extension of a CS attenuates conditioning to
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the same extent as a continuous extension. This is true
regardless of whether the extension is before or after the
OS. That is to say, the before- versus after-US extensions
have asymmetrical effects, in that a continuous or
discontinuous extension which occurs before the US is more
detrimental to conditioning than is one which occurs after
the US.
Although the experiment conducted by Leaf et al.
(1968) can be interpreted as addressing the effect of
extensions of a discontinuous CS, the procedure that was
employed in the present experiments differed from that of
Leaf et al. (1968). Over the course of the CS-US pairings
in the present experiments, the reinforced CS segments were
intermingled with the nonreinforced segments. For example,
a pairing of the CS and US for Group BD consisted of a
series of five nonreinforced segments followed by a single
reinforced segment. After a 60-s interval during which no
stimuli were presented, the next pairing, employing the
same stimulus arrangement as the first, was given.
Discounting the 60-s ITI, the rats received a series of
nonreinforced trials, a single reinforced segment, another
series of nonreinforced segments and then the second
reinforced segment. The CS segments were 2 min, and the
gaps between segments were 45 s. In contrast, there was no
intermingling of reinforced and nonreinforced segments in
the study conducted by Leaf et al. (1968). The rats which
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received a stimulus configuration most comparable to that
of Group BD in the present experiments, were given a series
of nonreinforced CS segments that were followed by a number
of reinforced segments. Thirty nonreinforced segments were
given, followed by three reinforced segments. CS
presentations were 10 s, and the gaps between presentations
were always 40 s.
The comparison of CS-elicited suppression during the
six periods when the CS was present with suppression during
the five gaps shows that suppression was not limited to the
periods when the CS was present. This was the case during
noise and light conditioning in Experiment 1 and noise
conditioning in Experiment 2. Suppression was about as
strong during the gaps as during periods when the CS was
present. These comparable levels of suppression could be
interpreted as indicating that the rats in Groups BD and AD
treated the CS as being continuous, rather than
discontinuous. These rats acted as though the CS consisted
of a cycle of stimulus changes (i.e. on-off-on-off , etc.).
Under this interpretation, the present experiments in
effect did not compare the effects of extending continuous
versus discontinuous CSs, but rather the effects of CSs of
different composition and duration. Thus, Group A
experienced a CS that was extended 10 min after the US,
whereas Group AD experienced a CS of different composition
(e.g., periods of noise alternating with periods of
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silence) that was extended approximately 14 min after the
US. Group AD might be expected to show weaker suppression
than Group A, since Group AD experienced a longer
nonreinforced extension.
If the experiments compared the effects of CSs of
different composition and duration, one might also argue
that Group B experienced a 12-min interstimulus interval
(ISI) between CS onset and US onset, while Group BD
experienced one that was approximately 16 min. Previous
investigations of ISI effects in the conditioned
suppression procedure found that suppression decreased
linearly as the ISI was lengthened beyond 10 s (Libby,
1951; Yeo, 1974). Based on the results of these ISI
investigations, Group BD might be expected to suppress less
than Group B. The results of the extinction tests and
predictor trials, however, show that there was no
significant difference in suppression between Groups A and
AD, nor between Groups B and BD. Inspection of the mean
suppression ratios does not reveal a trend that could
support the above expectations, which suggests that the
present experiments compared the effects of extension of
discontinuous versus continuous CSs.
The previous discussion does not explain why
suppression during the gaps was weaker than that during the
periods when the CS was present only during training with
the light CS in Experiment 2. In Experiment 1, the ITI for
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the groups that received an extended CS was short in
comparison to the CS. This might prevent the animals from
discriminating between the safe ITI and the CS periods
(Leaf, 1966). Early in training, excitation would increase
for both the CS that was paired with shock and the context
in which the pairing occurred. As training progressed,
extinction to the context would occur due to
nonreinforcement of the context during the ITI. The
context is present during the gaps in the discontinuous CS,
thus the extinction could be expected to generalize from
the ITI to the gaps. The extinction and generalization
that occurred would result in weak suppression at all
times, except when the CS was present. The ITI in
Experiment 1, however, was relatively short and little
context extinction would be expected to occur. As a
result, suppression during this interval, as well as during
the gaps should be comparable to suppression when the CS
was present. The ITI in Experiment 2 was much longer than
that of Experiment 1. Extinction of excitation to the
context during the ITI and generalization of that
extinction to the gaps would be expected to occur. Such
extinction and its generalization to the gaps would
increase as training progressed; thus one might expect that
suppression during the ITI and the gaps would be strong
during noise conditioning, which occurred early in the
experiment, but would weaken when conditioning began later
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in the experiment with the light CS. Suppression during
the gaps of noise conditioning might be expected to be
about as strong as that when the CS was present, but
suppression in the gaps during light conditioning might be
expected to be weaker than that when the CS was present.
Regardless of whether the above interpretation has
merit, it is clear that during light conditioning of
Experiment 2 the rats did not respond as though the
discontinuous CS were continuous. The extinction tests and
predictor trials with both the noise and light CS in
Experiment 2, revealed that the effects of the extension of
continuous versus discontinuous CSs were similar. This was
the case even though there was less suppression during the
gaps than during the periods when the CS was present only
with the light CS. It seems reasonable to conclude,
therefore, that the similar effects of continuous versus
discontinuous CSs are not due to the rats' responding as
though the discontinuous CS were continuous. Instead, the
results suggest that the present experiments did indeed
examine the effects of extensions of continuous versus
discontinuous CSs.
The similarity of effect of continuous versus
discontinuous CS extensions might have been due to the fact
that the total amount of nonreinforced exposure to the CS
was equal for the two groups. During each CS-US pairing,
the discontinuous extension groups experienced five, 120-s
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segments that were nonreinforced, and the continuous
extension groups, a single 600 s segment. Shipley (1974)
found that the total amount of nonreinforced CS exposure
was a major factor in the extinction of conditioned fear.
Rats were given preliminary lick training followed by 20
presentations of a tone that was either forward paired in a
delay procedure or explicitly unpaired with a shock US.
Immediately following this phase, the animals were given
nonreinforced CS exposure. Each group of animals received
one of the following: 8 25-s exposures, 16 25-s exposures,
32 25-s exposures, 2 100-s exposures, 4 100-s exposures or
8 100-s exposures. The rats were then tested for
suppression of licking in the presence of a 150s CS.
Shipley (1974) found that suppression weakened as
nonreinforced exposure increased, regardless of whether the
exposure was accumulated by a number of trials employing a
CS of a short duration or fewer trials with a CS of a
longer duration. Schiff, Smith, & Prochaska (1972) report
similar results with the extinction of an avoidance
response.
Assuming that the total amount of nonreinforced CS
exposure is the primary factor, real time models apparently
do not require different rules for dealing with continuous
versus discontinuous CS extensions. That is to say, the
salience parameter suggested by Ayres et al. (1987) can be
applied in the same way for both continuous and
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discontinuous CSs to predict the asymmetrical effects of
before- versus after-US extensions.
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FOOTNOTES
1. The data for the group that received no extension of
the CS, as well as the two groups that experienced a
continuous extended CS have been previously reported
by Ayres et al. (1987, Experiment lb). The data
for the two groups that received discontinuous CSs
have not been previously reported. The data of all
five groups, however, were collected by the author in
a single experiment.
2. The data for the CS period of the first trial of
extinction testing for Group B were lost. As a result,
suppression ratios could not be calculated as outlined
in the Treatment of Data section. The number of
responses made during a 2-min pre-CS period (B) and a
1-min period immediately following CS termination (D)
was available. Suppression ratios were calculated
using the formula 2D/(B+2D) in order to estimate
suppression during the CS (Ayres & DeCosta, 1971).
3. As in Experiment 1, the results of Groups 0, B, and A
were described by Ayres et al. (1987, Experiment
2); the results of Groups BD and AD have not been
previously described. Once again, the data of all
five groups were collected by the author in a single
experiment.
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Table 1
Group designations of each rat during training and testing
with noise and light CSs as well as mean suppression ratios
during light pretesting. The group designations in the
left column denote the treatments received with the light
CS. The group designations in the middle column denote the
treatments received with the noise CS. The five groups
formed for the light CS portion of the experiments were
matched in terms of light pretest suppression and their
previous experience with the noise CS.
Experiment 1
:
Mean Suppression
Group assignment Ratio during
Rat Number with Noise CS Light Pretesting
Group 0 1 u
. 324
2 D
. 417
3 A .520
4 BD .422
5 AD .455
6 B . 473
7 AD . 405
8 A . 682
Group B 1 0 . 484
2 B . 429
3 A . 498
4 BD .414
5 AD .492
6 0 .402
7 BD . 417
8 AD .304
Group BD 1 0 . 418
2 B . 407
3 A .496
4 BD . 347
5 AD .491
6 0 . 489
7 B .651
8 AD . 442
continued next page
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Table 1 (continued)
Experiment 1
:
Rat Number
Group A 1
2
3
4
5
6
7
8
Group assignment
with Noise CS
0
B
A
BD
AD
0
BD
A
Mean Suppression
Ratio during
Light Pretesting
. 468
.504
. 445
.465
. 323
.431
. 478
.444
Group AD 0
B
A
BD
AD
BD
B
A
. 531
. 495
.477
. 430
. 429
. 470
. 424
.278
Experiment 2: Mean Suppression
Group assignment Ratio during
Rat Number with Noise CS Light Pretesting
Group 0
Group B
1 0
. 516
2 B .420
3 A . 430
4 BD . 391
5 AD . 452
6 BD .412
7 A . 476
8 B .417
1 0 . 514
2 B . 531
3 A .462
4 BD . 482
5 AD . 438
6 BD . 447
7 A . 485
8 AD . 443
continued next page
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Table 1 (continued)
Experiment 2:
Mean Suppression
w . M ,
Group assignment Ratio duringRat Number with Noise CS Light Pretesting
Group BD 1 0
. 445
2 B
. 4493 A
. 444
4 BD
.382
5 AD
. 360
6
. 440
7 BD
. 368
8 A
. 497
Group A 1 0
.659
2 B
. 475
3 A
.533
4 BD
. 532
5 AD
. 414
6 0
. 486
7 AD
. 423
8 B
. 468
Group AD 1 0
. 450
2 B .438
3 A .572
4 BD
. 439
5 AD
. 492
6 0 .422
7 AD
. 430
8 B
. 432
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Table 2
Mean barpress rates (per minute) during the pre-CS periods
for each group of rats. Columns two through four oontain
the mean rates during noise pretesting (NPT)
, noise
extinction testing (NET)
, and the noise predictor trial
(NPD), respectively. Columns five through seven contain
the mean rates for comparable periods employing the light
CS.
Experiment 1
Group NPT NET NPD LPT LET LPD
0 9.6 8.7 10. 4 10.2 10.4 10. 0
B 11.0 11.8 11.3 11.4 13. 5 10. 6
BD 10. 3 7.6 10. 1 8.8 10. 9 9. 2
A 14.9 12.9 13. 1 17. 3 12. 2 9.7
AD 13.6 10. 1 8. 4 9. 1 10.8 6.4
Experiment 2
Group NPT NET NPD LPT LET LPD
0 10.6 8.5 10.6 9.0 12. 8 10. 8
B 7.7 7.0 9. 8 9.3 6.8 8.8
BD 8.7 10.2 11. 1 12.8 10. 1 10. 1
A 13. 1 7.7 14. 1 12.0 6.3 6.4
AD 12.8 11.0 12. 3 13. 5 16. 2 11. 7
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Figure 1. (a) Stimulus configuration given to Group 0;
a CS with no extension.
(b) Stimulus configuration given to Group B;
a continuous CS extended before the US.
(c) Stimulus configuration given to Group A;
a continuous CS extended after the US.
(d) Stimulus configuration given to Group BD;
a discontinuous CS extended before the US.
(e) Stimulus configuration given to Group AD;
a discontinuous CS extended after the US.
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Figure 2. Suppression to the noise CS during the eight
trials of extinction testing of Experiment 1 is
shown in the right panel. Suppression during
the predictor trial is shown in the left panel.
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Figure 3. Suppression to the light CS during the eight
trials of extinction testing of Experiment 1 is
shown in the right panel. Suppression during
the predictor trial is shown in the left panel.
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Figure 4. Suppression to the noise CS during the eight
trials of extinction testing of Experiment 2 is
shown in the right panel. Suppression during
the predictor trial is shown in the left panel.
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Figure 5. Suppression to the light CS during the eight
trials of extinction testing of Experiment 2 is
shown in the right panel. Suppression during
the predictor trial is shown in the left panel.
Trial
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Appendix A
Obtained t-values, probability levels and degrees of
freedom associated with eaoh of the pairwise comparisons
that were conducted on the noise data (shown in the section
to the right of the diagonal line of filled cells) and
light data (shown in the section to the left of the
diagonal) from Experiment 1. The entries that appear in
boldface type correspond to results of extinction testing,
and the entries that appear in normal type correspond to
the results of the predictor trials. A cell that does not
contain an entry represents a comparison that was not
statistically significant.
0 b BD AD
t(14)=3.98
E=-0014
t(14)=3.10
E=. 0078
t(14)=5.09
E=.0002
fc(14)=1.79
E=. 0955
t(14)=3.20
£=.0064
fc{14)=2.29
E=. 0382
t(14)=6.59
B<-0001
t(14)=7.24
B<.0001
BD
t(14)=3.54
E=.0032
t(14)=6.27
B<.0001
t(14)=3.65
E=.0026
t(14)=2.21
E=.0439
£(14)=2.38
E=.0321
t(14)=2.21
E=.0439
AD
fc(14)=2.74
E=.0160
t(14)=2.91
E=.0115
t(14)=2.29
E=.0384
t(14)=2.91
E=.0115
t(14)=2.29
E=.0384
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Appendix B
Obtained t-values, probability levels and degrees of
freedom associated with each of the pairwise comparisons
that were conducted on the noise data (shown in the section
to the right of the diagonal line of filled cells) and
light data (shown in the section to the left of the
diagonal) from Experiment 2. The entries that appear in
boldface type correspond to results of extinction testing,
and the entries that appear in normal type correspond to
the results of the predictor trials. A cell that does not
contain an entry represents a comparison that was not
statistically significant.
Group 0 b BD AD
t(14)=5.55
P=.0001
£(14)=3.73
E=. 0022
t(14)=3.90
P=.0016
t(14)=1.90
B=- 0783
t(14)=2.16
P=. 0483
t(14)=2.90
D=.0116
B
t(14)=6.33
£<-0001
t(14)=4.14
P=.0010
t(14)=3.91
E=.0016
t(14)=2.25
E=.0407
BD
t(14)=4. 11
E=.0011
t(14)=3.34
E=.0049
t(14)=2.27
E=.0399
t(14)=3.49
E=. 0036
fc(14)=2.89
E=.0119
t(14)=2.79
E=.0145
t(14)=2.50
E=. 0257
AD
t(14)=9.51
E<- 0001
t(14)=3.71
E=.0023
t(14)=5. 17
B=.0001
t(14)=2.78
B=.0148
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Appendix C
Unintended differences among groups in pretest suppression
to the noise and light CSs and in pre-CS rates during noise
and light pretesting, extinction testing and predictor
trials. The group(s) preceding the > sign showed more
pretest suppression, or a higher baseline rate of
responding than did the group(s) following the > sign.
Noise Pretest
a) Pretest suppression:
Experiment 1
AD > BD, A
b) Pre-CS rates:
Experiment 1
A > BD
Experiment 2
No differences
Experiment 2
AD > B
Noige Extinction Test
Pre-CS rates:
Experiment 1
B > BD
Experiment 2
No differences
Noise Predictor Trial
Pre-CS rates:
Experiment 1 Experiment 2
No differences No differences
Appendix C (continued)
Light Pretest
a) Pretest suppression:
Experiment 1
No differences
b) Pre-CS rates:
Experiment 1
No differences
Light Extinction Tests
Pre-CS rates:
Experiment 1
No differences
Light Predictor Trial
Pre-CS rates:
Experiment 1
No differences
Experiment 2
BD > B, A
Experiment 2
No differences
Experiment 2
BD, 0, AD > A
0, AD > B
Experiment 2
BD > A
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